Specific targeting of HER2 overexpressing breast cancer cells with doxorubicin-loaded trastuzumab-modified human serum albumin nanoparticles.
Specific targeting of tumor cells to achieve higher drug levels in tumor tissue and to overcome cardiotoxic and other secondary effects is the major goal in cancer therapy. With trastuzumab as a humanized monoclonal antibody binding, the HER2 receptor specific targeting is possible. In the present study, target-oriented nanoparticles based on biodegradable human serum albumin (HSA) loaded with cytostatic drug doxorubicin were developed. The surface of the nanoparticles was modified by covalent attachment of trastuzumab. HER2 overexpressing breast cancer cells showed a good cellular binding and uptake of these nanoparticles. The specific transport of the cytostatic drug doxorubicin with this nanoparticulate formulation into the HER2 overexpressing breast cancer cells, their release, and biological activity was demonstrated. The results indicate that these cell-type specific drug-loaded nanoparticles could achieve an improvement in cancer therapy. To our knowledge, this is the first study demonstrating a specific trastuzumab-based targeting of HER2 overexpressing breast cancer cells with doxorubicin-loaded nanoparticles.